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Introduction

Vermont has a rich natural heritaged legacytreasured by Vermonters and visitors alike.

Strong public support for conservation is evidenced by numerous public surveys (Roman and
ONROAaA2Y HAMpPULD® xSN¥2YGSNER adNRy3ate G fdsS gA
developediandscapeincludirg the working lands supporting forestry and agriculture.

This valued naturdégacyis threatened. Development and fragmentation of natural habitats,
the spread of nomative and invasive plants and animals, and the effects of a changing climate
alhavel KS LR GSYdAlf (2 R Nbhtwfdlandséapeint @enatifefléhtd) + S NJY
and animals that rely on.ilNeverthelessthanks to the resilience of our forests and natural
communitiesmuch of the state is currently in good ecological conditibaollowing the severe
deforestation and soil loss of the heavily agriculturdl €@ntury, Vermont is now largely
forested, with many large and intact forest block&ermona avYl tt aAil S o0StAS
of species and habitats. The statasmanypristine lakes and wetlands; abundant calchiich

bedrock which supports high species diversity, rare species, and productive forests; and a range
of elevations and soil types from the clay soils of Addison County to the rugged alpine summit

of Mount Marsfield.

These ecological conditions and strong public supfartonservation highlight the
opportunity that now existsto protect biological diversity.

Maintaining and enhancing ecological function across the landscape is fundamental to
conservingoiological diversity. Ecological functiqrihe ability of plants and animals to thrive,
reproduce, migrate, and move as climate changes and the ability of natural ecosystems to
function under natural processegss served by higiquality terrestrial andaquatic habitat,

natural connections across the landscape, a wide variety of habitat features from low elevation
to high, clean water, and healthy rivers, streams, lakes, ponds, and wetlands.

We present a practical approach tarotecting and enhancing edogical function into the

future. This approach, a landscagmvel conservation design for Vermont, is based on a
rigorous scientific process using the best available data. The lands and waters identified here
are the areas of the state that are of highgsiority for maintaining ecological integrity.
Together, these lands comprise a connected landscape of large and intact forested habitat,
healthy aquatic and riparian systems, and a full range of physical features (bedrock, soils,
elevation, slope, and agct) on which plant and animal natural communities depend. When
conserved or managed appropriately to retain or enhance ecological function, these lands will
adzadl Ay + S NByAoyinio®he futire. (i dzNJ €
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Coarsefilter Conservation Approach

It would be overwhelming to identify and manage tbe individual needsf the thousands of
speciesof plants, animals, invertebrates, and fumgiVermont The coarsdilter conservation
approachtreats largerd OF £ S 02 YLIR Yy Sy i a ¢ 2 NpedsSptoges onthied ¢ 0 2
species they contain (Panzer and Schwartz 1998; Molina et al. 2011; Shuey et al. 2012). If
examples of all coarsiter elementsare conserved at the scale at which they naturally occur,

most of the species they containfrom the largest trees and mammals to the smallest

insectg will also be conserved (Hunter 1991; NCASI 2004; Schulte et al. Z@8@&pproach is
well-documented in the scientific literatur@enkins 1985; Noss 1987; Hunter et al. 1988;

Hunter 1991; Noss and Cooperidl994; Haufler et al. 1996; Jenkins 1996; Poiani et al. 2000;
USDA 2004).

The coarsdfilter conservatiorapproachcan providefor the habitat needs of many of

+ S NJY 2spleties Zallowing for efficiency in conservation planning and deBigm project

focused ondentifying landscapdevel coarse filtersWe have very high confidence that this
conservation design identifies areas essential for thedorgNY Fdzy OG A2y Ay 3 2F
landscape and the species it contains. However, cefitee conservatbn alone cannot
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rare species, whose distribution on the landscape is too infrequenuapdedictable to be

captured by mostoarse filters, and species with yespecific habitat needs (such as grassland
nesting birds that in Vermont are only associated with very specific agricultural mowing
regimesyequire additional considerationg complementaryt F FYA$ 4§ SNE O2y a SN
approach is needed for these specasl habitats, and we are planning to address
conservatiordesign for these species and habitatsa subsequent project.

Methods andResults

Ourfirst stepin applying the coarsélter approach to thigprojectwas to listandscape scale
elements tha could serve asoarse filters andhe finer scale elementthat couldeffectivelybe
captured by each. The list of finer scale elements included a broad range of ecological
processes, natural communities, habitats, and spedeslyses of the effectiveness of several
proposed coarse filterwere compiled in @aabularformat. This analysis informed our selection
efforts. The tableis a significanproductof this project and serves as a strong conceptual
foundation foridentifying thoselandscapeslementsthat most effectivdy representhe
ecologically functional landscape needed to support most of the fine filter elenietatshe

future. The tablewill be expanded in a later phase of the project to include many more natural
communities, habitats, and speciesd will be the basis for identifying which of these finer
a0FtS StSYSyida NS y2i aOl LJidzNBRé¢ o0& GKS f
specific conservation and/or management attention.
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Based on thsefirst steps, we selectedive landscap@lementsfrom an initially longer lisas
collectivelybeing the mostffectiveand parsimoniou$or maintaining an ecologically
functional landscapeThese are:

Interior Forest Blocks
Connectivity Blocks

Suface Watersaand Riparian Areas
Rparian Areas for Connectivity
Physical Landscape Diverdipcks

g

We also identified Wildlife Road Crossingsad®y element of the conservation design. Wildlife

road crossings are road segments with suitable habitat on both sidixe ebad.Although not

actually a coarse filter, wildlife road crossings are essetutile success of theve chosen

landscape elementand thereforeare a critical component of maintaining and enhancing
+SN¥2yiQa SO2f23A0lffte FdzyOuAaz2ylt ftFyRaOI LIS

When the ecological functions of each of these landscape elements are maintained and
enhanced, and when each is conserved at the appropriate scale and distribution across the
flIyRAOILIST GKS YI22NRGEe 2F +SN¥Y2yKe@thbed LISOA S
conserved even as the climate changes.

While each landscape element is important on its oweartnot function in isolation.
Maintaining or enhancing an ecologically functional landscape in Vermont depenulsth the
specific function®f each elementand theability of the landscape elements function

together. Interactions between elementareg K+ G & dzLJLI2 NI £+ SNX 2y 1 Qa Sy

essentiafor longl SNY O2y a SNI3I G A 2y dReFsitymiiNai@ayheriage. 0 A 2 2

Each othese landscapelementsis described belowand a map shows the areas identified as
ALINR 2 NMKAET KISYARI LINA 2 NR e ¢ F2NJ S| OK darecitial KA I K
for maintaining an ecologically functional landscapkee priority areasire also important but

there is more flexiblity available for conserving ecological functiwithin these areasThe

highest confidence in maintaining an ecologically functional landscape will be achieved by
conservatiorof both priority leveldor all o these landscape levelements

The following maps of landscape lee@mentsh RSy G AF& | £ NHS LISNOSyI
and waters for conservation priority. We are highly confident thedlogical functions must be
maintained within thesareas if Vermont is to have awologically functional landscape into

the future.




Conserving Ecological Function

It is important to note that thegoal for all of these areas is to maintain theologicafunctions
provided by thatandscapeslement. For example, thgoal for Interior Forest Blocks is to
maintain the unfragmented, interior forest of these areas that provides critical habitat for many
speciesof plants and animaldhere is considerable leeway on what can happen withfores

block and still maintain interior forest functioRor example, most forest management

activities are compatible witmaintaining the longerm interior forest functiondor these

blocks providing these activities are thoughtfully planned

Many toolscan be used to achieve the overall goal of retaining ecological function. With

F LILINREA Yl GSt e ym: 2 fowned Manggghied and stéwgréshipdli G G S
private lands wilbe an essential path to succes3ther tools includeonservation easements

local planning and zoning, state regulatioasd ownership by a state or federal agency or a

private conservation organization. This document and these maps do not provide the detail as

to which of these tools are best suited to specific places, butetlaee recommendations for

further prioritization filters that users can apply to make these decisions.

Each section below provides guidelines on what is needed to maintain ecological functions for
that element.

Landscape Element Descriptions and Maps

Interior Forest Blocks

Definitiort Areas of contiguous forest and other natural communities and habfsatsh as
wetlands, ponds, and cliffthat are unfragmented by roads, development, or agriculture.
Forest blocksvere identified, mapped, and rankeloly Sorenson and Osborr(2014)

Ecological Functiofrorestblocks provide many ecological and biologfaalctionscritical for
protecting native species and the integrity of natural systéfsstin et al. 2004)ncluding
1 Supporting natural ecological pcesses such as predatprey interactions and natural
disturbance regimes;
Helping to maintain air and water qualignd flood resilience
Supporting the biological requirements of many plant and animal species, especially
those that require interior foret habitat or require large areas to survive;
1 Supporting viable populations of wideanging animals by allowing access to important
feeding habitat, reproduction, and genetic exchange; and
1 Serving as habitat for source populations of dispersing animaleefmlonization of
nearby habitats that may have lost their original populations of those species.

1
il

In addition, large, topographically diverse forest blocks will allow many species of plants and
animals to shift to suitable habitat within a forest block in response to climate chaitgm
the nextcentury without having to cross developed areas to otfeest blocks (Beier 2012)
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Priority Areas for Maintainingn Ecologically Functional Landscape

Theseare highly ranked forest blocks from all biophysical regions that provide important

interior forest habitat and provide ecological support to thighest priority Forest
Interior Blocks

Highest PriorityThese are thdargest and/or highest ranked forest blocks from all
biophysical regions that provide tHeundationfor interior forest habitat and
associated ecological functions.

Guidelines foMaintaining Ecological Functiofthe primary goal is to maintain the interior
forest conditions that forest blocks provide by avoiding permanent interior forest
fragmentation resulting from developmeritimited cevelopment on the margins @xisting
largeforest blocks may not have significant adverse effects as long as it does not reduce
connectivity between blockand does noencroachinto the forest block interiorForest
management that maintains forest structuvgthin the blockand results in a disitoution of all
age classes is compatible with maintaining interior forest conditions over the long term.

Further prioritization for conservation could be achieved using the following filters:
1. Areas also mapped agghest priorityGConnectivity Blocks.
2. Foresttockswithhigha G 2 G £ & S &carégibrigh soofes fGahy of thell
individualbiological or physical diversifgctors (Sorenson and Osborne 2014).
3. Presence of rare of¥ermontresponsibility geophysical settingsuch as calcareous
bedrock or clay soils
High score in regional resilient sites analyaisderson et al. 2012
5. Highscorefor forest productivity Yermont Land Trust 2007

»




Interior Forest Blocks

- Highest Priority
Priority

Map 1. Interior Forest Blocks showing Priority and Highest Priority blocks.




ConnectivityBlocks

Defintion: Landscape connectivity refers to the degree to which blocks of suitable habitat are
connected to each other (Noss and Cooperrider 19G8énnectivity Blockarethe network of
forest blocks that together provide terrestrial connectivity at the regibscalgacross Vermont
and to adjacent states and @oec) and connectivithetweenall Vermont biophysical regions
There is a high level of connectivity within individual forest blo€ke. proximity of one forest
block to another the presence ofiparian areasand the characteristics of the intervening
roads, agricultural lands, or development determine the effectiveness of the network of
Conneclvity Blocks in a particular area.

Ecological Functio®\ network of Conneatity Blocks allows wideanging animals to move

across their range, allows animals to find suitable habitat for their daily and annual life needs,
allows young animals to disperse, allows plant and animal species to colonize new and
appropriate habitat as climate and land usesuee, and contributes to ecological processes,
especially genetic exchange between populati¢hgstin et al. 2004 Maintaining the

landscape connectivity function requires both Connectivity Blocks and Riparian Areas for
Connectivity, especially in higifhagmented areas of Vermonthere is general agreement
among conservation biologists that landscape connectivity and wildlife corridors can mitigate
some of the adverse effects of habitat fragmentation on wildlife populations and biological
diversity (Beer and Noss 1998; Noss and Cooperrider 1994; Haddad et al. 2003; Damschen et
al. 2006) Secifically, imate change adaptatiors enhanced ithe long distance movements of
plants and animals is supported by a combination of short movements within large,
topographically diverse forest blocks and short corridmvements between forest blocks

(Beier 2012)

Priority Areas for Maintainingn Ecologically Functional Landscape
These are the forest blocks that provide a major supporting connectivity funictiche
GolO1062yS¢ 2F KAIKSaAG LINA2NARGE /2YyySOUGAQD
pathways for connectivityas redundancy is a critical safeguard in ensuring the long
term effectiveness of the connectivity network.

Highest PriorityThe terrestrial "backbone" dbrestblocks is a subset of &lbnnecivity
Blocksthat providesconnectivity to all biophysical regioriBhed 6 | O | méypBates
the spines of the major mountain ranges, connections outside Vermtont
unfragmented hab#t, andanchor blocksn fragmented biophysicakgionsbased on
abundantknown occurrences of rare species and significant natural commurfgieall
forest blocks are included at pingioints in the connectivity network as they are critical
stepping stoes.

Guidelines for Maintaining Ecological FunctiSmilar to Interior Forest Blockisjs important

to maintain the interior forest conditions in Connectivity Blocks by avoiding permanent interior
forest fragmentation resulting from developmer@onnetivity within forest blocks will remain
high if they remain unfragmented. For Connectivity Blocks it is also critically important to
maintain or enhance the structural and functional connectivity that occurs on the margins of
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these blocks where thelyorder other blocks. This can be accomplished by maintaining forest
cover along the margins and by limiting development in these areas of-tueglock
connectivity.

Further prioritization for conservation could be achieved using the following filters:
1. Blocls that serve as steppirgiones in fragmented regions
2. Anchor blockare the largest blocks in the network atitese need permanent
conservatiorof their cores and the margins thabrder other blocks in ordeto secure
the connectivity function
3. Pinchpointsor bottle-necksin the connectivitynetwork where animal movement or
connectivity is narrowed due to adjacent development or fragmentation




Connectivity Blocks

" Highest Priority
.~ Priority

Map 2. Connectivity Blocks showing Priority and B&gRriority blocks.




Map 3 Connectivity Blockswd Riparian Corridors showing how the two landscape elements
function together to provide connectivity in the fragmented Champlain Valley.
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